Studies were carried out on the distribution and abundance of plankton in Awba stream and reservoir, University of Ibadan over a period of four months between November 2011 and February 2012. Studies were carried out at four selected stations comprising station 1 as the entry point of the stream into the University, which also served as the control, station 2 receiving sewage, station 3 downstream along the stream and at a point along Awba Reservoir serving as station 4. 1 ml aliquot of each plankton sample from the study stations were examined under a binocular microscope while identification of the plankton was carried out using standard textbooks. The results of the phytoplankton indicated the absence of Microcystis flos-aquae, Agmenellum and Oscillatoria limnetica in station 1 while members of the family bacillariophyceae appeared at all stations. All species of chlorophyceae family except Spirogyra were peculiarly absent at station 2. Other phytoplankton representatives at this point (station 2) included Microcystis, Anabaena, Oscillatoria and Melosira. Paramecium was the only zooplankton group that was absent in station 1 but the only species presented in station 2. This station also revealed the lowest diversity indices and very low or no Jaccards coefficient of similarity with the other stations. The overall differences observed in the abundance, species richness, Margalef and Shannon-Wiener indices of diversity of plankton in the study reveal self purification or recovery downstream from the effluent discharge.
INTRODUCTION
The human inputs of complex mixture of domestic effluents from halls of residences and other sources in the University of Ibadan could lead to ecosystem perturbation consequences in Awba stream and Reservoir. The effects of these effluents on the water quality, aquatic life and the maintenance of a hitherto viable safety of humans environmentally or occupationally exposed to the perturbation are of primary ecological concern.
The use of diverse methods for water quality monitoring is of importance to the management of fisheries, pollution, water supply, sewage treatment reservoirs and freshwater impoundments [1] . This involves the assessment of water quality which is a function indicative of the pollution status of the water body. Changes and variations in the water quality are reflected in the biotic community structure in which the most vulnerable die while the most sensitive species survive to act as indicators of pollution. Based on this criteria, plankton (phytoplankton and zooplankton) are expected to reflect changes in the physico-chemical parameters as a result of effluent impact. By using biological variables to monitor the effects of effluent impacts, this incorporates the short and long-term adverse effects on living resources and ecological systems. The high degree of variability in natural ecosystems as well as in modified ones and the complexity of diverse organism reactions to stress from effluents limit the use and adoption of a uniform approach in biological assessment [2] .
The main objectives of this study include to investigate changes in community structure of plankton of Awba stream and Reservoir, to compare results of the entry point of Awba stream into the University of Ibadan, assumed to be relatively unaffected by anthropogenic input of effluents with other selected stations, to study a short-term cycle in abundance, species composition and relative abundance with a view to providing background information on the distribution and abundance of plankton in Awba stream and Reservoir.
MATERIALS AND METHODS

Review of the Study Area
The study area covered 4 sampling stations in Awba stream and Reservoir within the University of Ibadan, Nigeria. The Awba stream flows into the University at the South-east end, and runs its course in a South-western direction, but still confined to the southern half of the University. At its south western end, the stream was dammed in 1962 at a point where it flowed through a natural valley. The Awba Reservoir popularly known as Awba Dam, lies between the latitudes 7˚26' -7˚27'N and longitudes 3˚53' -3˚54'E. It is about 5.5metres high, 140 metres long with a crest of 12.2 metres. With a maximum depth of 5.5 metres, the Reservoir can hold about 230 million litres of water when full. The stream throughout its course in the University has a length of 975 metres. Up to the zoological garden end; the water level is scarcely above 25 cm deep [3] [4] [5] . The water level in the Reservoir is regulated at a spill-way through which excess water flows out so the level remains almost constant throughout the rainy season. However, during the dry season, the water level recedes.
The 4 sampling stations include: Entry point of Awba stream into the University as station 1. A point after sewage discharge into the stream at the Nnamdi Azikiwe Hall Culvert as station 2. The entry point of Awba stream into the Reservoir behind the Faculty of Science building as station 3. A point at the shore of Awba Reservoir as station 4. The entry point of Awba stream into the University is taken as the control or a relatively unpolluted station upon which any change in the water quality, and abundance of plankton at stations 2, 3 and 4 can be assessed and compared. In between stations 1 and 2 precisely at the culvert on the road leading to Independence Hall from El-Kanemi Road, domestic wastewater from the Halls and Black market is discharged into the stream. The sewage from parts of the University community enters the stream mainly at station 2. The land on either side of the stream from station 1 to 2 is cultivated for agricultural purposes by staff within the University community. The Fishpond of the Department of Fisheries and Wildlife between station 1 and 2 contributes agricultural wastes from fertilization into Awba stream whenever the aquaria is emptied and when it overflows. Station 4 is taken as a point of reference for comparison with the other stations to assess the degree of self-purification of Awba stream from the effluent discharges down to the Reservoir.
Plankton Sampling
Plankton samples were collected from the 4 stations using plankton net of mesh size 34 µm. The string was sometimes attached to the plankton net and held in a canoe and net waded in water for about 15 minutes on each sampling occasion at station 4. At other stations, plankton samples were obtained by pouring at least 15 bucketful water samples through the plankton net held by an Assistant. The Plankton filtered was poured into 250ml specimen bottles and formalin added for preservation.
Identification and estimation of plankton In the laboratory 1 ml aliquot of each plankton sample was examined under binocular microscope. Identification of the plankton was carried out using standard textbooks such as [6] [7] [8] [9] and following the criteria of Greene [10] . The plankton was identified up to species level, others as far as practicable. The frequencies of occurrence, number and relative abundance of each plankton sample in monthly samples were estimated.
Data Processing of Sample Results
This involved the calculation of diversity indices such as Margalef's [11] and Shannon-Wiener [12] Measurement of similarity between samples employed Jaccard coefficient [13] . Jaccards coefficient (Jc) is expressed as, Jc= c × 100 a + b + c where, a = Number of species in sample a only b = Number of species in sample b only c = Number of species common to both samples.
RESULTS AND DISCUSSION
Water Quality and Plankton Abundance
The results in Table 1 indicate the absence of Microcystis flos-aquae, Agmenellum and Oscillatoria limnetica in station 1. Members of the family bacillariophyceae appeared at all stations, while species of chlorophyceae family except Spirogyra were peculiarly absent from station 2. Peridinium (Family dinophyceae) and Phacus (Family euglenophyceae) were also absent from station 2. Spirogyra was the most abundant phytoplankton in station 1 (17) while the least were Anabaena, Oscillatoria formosa, Anabaenopsis and Melosira (1). In station 2, Nostoc was the most abundant (22) , while the least were Synedra and Spirogyra (1). In station 3, Closterium was the most frequently encountered (19) , while the least abundant was Oscillatoria limnetica (4). The most abundant phytoplankton in station 4 was Closterium (25) while the least was Microcystis aeruginosa (3) .
The results of the zooplankton abundance and distribution in the study are shown in Table 2 .
The result of the abundance of zooplankton shows that Paramecium (Protozoa) was absent at station 1 but was the only group presented in station 2, while the representative species of rotifera, cladocera and copepoda were never encountered at station 2, but occurred at all the other stations with varying abundance. The most abundant groups in station 1 were Tricocerca (all rotifera) and Keratella (co-dominant, 5), while the least was Diaphanosoma (cladocera), (1) . Paramecium (Protozoa) was the only group presented in station 2 (20) . In station 3, Tricocerca was the most abundant (11), while Filina (rotifera) and Moina (cladocera) were the least abundant (3). In station 4, Asplanchna (rotifera) was the most abundant (25) while the least abundant was Paramecium (Protozoa), (9). Table 3 shows the Margalef's diversity indices and Shannon-Wiener Information function (Hs) for the study.
The Margalef's diversity indices fell in the ranges 0.207 (December, 2011, station 2) to 3.882 (station 1, November 2011). Higher diversity indices were recorded at stations 1, 3 and 4, while the lowest was at station 2 throughout the study. The low diversity indices recorded in station 2 generally followed a trend of gradual increase downstream to station 4, the Shannon-Wiener Information Function (Hs) ranged between 0.072 (station 2, December 2011) and 1.036 (station 1, November, 2011). This also followed the variation trend of the Margalef's diversity indices. Table 4 shows Jaccard's coefficients for the four stations during the 4 month study. The lowest Jaccard's coefficient, 0 was recorded between stations 1 and 2 throughout the study. A similar trend was recorded between stations 2 and 4 from December 2011 to February 2012. The highest coefficient of 92.301 was recorded between stations 1 and 4 in November 2011. In all, stations 1 and 4 recorded high coefficient throughout the study, followed by stations 3 and 4.
CONCLUSIONS
Estimates of plankton abundance and species composition in the study exhibited a pattern that indicates the effects of the effluent discharge on the stream. The species richness in station 1 (29) dropped to 16 at station 2 as a result of the effluent discharged at this point. Thus tolerant groups such as cyanophyceae, euglenophyceae and protozoa that survive under higher organic conditions abound [14] [15] [16] . At stations 3 and 4, the species richness was at the maximum encountered number of 33 each, indicating a remarkable improvement in the water quality as a result of self-purification downstream. The absence of relatively dominant plankton group in stations 1, 3 and 4 can be attributed to the abundance of niches in these ecosystems as a result of favorable physico-chemical quality of the water at these points [17] [18] [19] [20] . Margalef's diversity indices (values) and Shannon Wiener Information function (HS) recorded in the study also reflect the effect of the physico-chemical quality of the effluents on the phytoplankton and zooplankton. Thus diversities at station 1 throughout the 4 month study were always high while it felled low at station 2 due to the anoxic conditions supporting only the hardy and tolerant phytoplankton and zooplankton. The remarkable increase in the diversity indices from station 2 downwards can be attributed to the improvement in the physico-chemical quality of the stream from the point of effluent discharge. The overall differences observed in the abundance, species richness and diversity indices at station 1 (the control) and from station 2, effluent discharge point down to station 4, indicate a self purification or recovery. This pattern as shown in the results involved an improvement downstream in the combination of plankton diversity and physico-chemical qualities of Awba stream receiving the effluent that supports the biota. The regular flow of the stream from station 2 to 4 and the abundance of macrophytes at the sides of the stream assisted in self purification as well as by turbulence and photosynthesis (Hynes, 1970) .
Comparism of the community structure of plankton between the four stations Jaccards coefficient between stations 1 and 2 showed no similarity throughout this study because, unlike station 1, station 2 is anoxic hence only supports a few tolerant and hardy species that exhibit a high degree of habitat-specificity. Hence there were few species common to both stations 1 and 2.
The slight similarity between stations 1 and 3 (Example November, 2011: 35.70%) can be attributed to the partial recovery of the stream at this point hence the low Jaccards coefficient. The high coefficients recorded between stations 1 and 4 indicate that the alterations in the physico-chemical quality of water obtainable at station 2, have attained a high level of recovery as reflected in the species similarity.
The absence of similarity between stations 2 and 3, in January 2012 can be attributed to the receding water level in station 3 at this time of the year (dry season), thus excluding the usually similar phytoplankton and zooplankton common to both stations. The same reason accounts for the Nil Jaccards coefficient between stations 2 and 4 from December 2011 to February 2012.
Furthermore, values of parameters of the various classes of beneficial uses of water have been given [21] , the classification of surface water qualities [22] . However, more studies are needed in order to assess the limnological (hydrological) conditions of a body of water in relation to the organisms presented therein for ecosystem health that would be beneficial to man. This is most vital when assessing community structure, productivity and other characteristics of the aquatic ecosystem [23] .
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